Abstract: In this paper the notion of interval-valued fuzzy KUS-ideals (briefly i-v fuzzy KUS-ideal) in KUSalgebras is introduced. Several theorems are stated and proved. The image and inverse image of i-v fuzzy KUSideals are defined and how the homomorphic images and inverse images of i-v fuzzy KUS-ideals become i-v fuzzy KUS-ideals in KUS-algebras is studied as well.
I. Introduction
W. A. Dudek and X. Zhang ( [2] , [3] ) studied ideals and congruences of BCC-algebras. C. Prabpayak and U. Leerawat ( [5] , [6] ) introduced a new algebraic structure which is called KU-algebras and investigated some related properties. The concept of a fuzzy set, was introduced by L.A. Zadeh [8] . O.G. Xi [7] applied the concept of fuzzy set to BCK-algebras and gave some of its properties. In [9] , L.A. Zadeh made an extension of the concept of fuzzy set by an interval-valued fuzzy set (i.e., a fuzzy set with an interval-valued membership function). This interval-valued fuzzy set is referred to as an i-v fuzzy set. He constructed a method of approximate inference using his i-v fuzzy sets. In [1] , R. Biswas defined interval-valued fuzzy subgroups and investigated some elementary properties. Recently S.M. Mostafa, and et al ( [4] ) introduced a new algebraic structure, called KUS-algebra, They have studied a few properties of these algebras, the notion of KUS-ideals on KUS-algebras was formulated and some of its properties are investigated. In this paper, using the notion of interval-valued fuzzy set by L.A. Zadeh, we introduce the concept of an interval-valued fuzzy KUS-ideals (briefly, i-v fuzzy KUS-ideals) of a KUS-algebra, and study some of their properties. Using an i-v level set of an i-v fuzzy set, we state a characterization of an i-v fuzzy KUS-ideals. We prove that every KUS-ideals of a KUSalgebra X can be realized as an i-v level KUS-ideals of an i-v fuzzy KUS ideals of X. In connection with the notion of homomorphism, we study how the images and inverse images of i-v fuzzy KUS-ideals become i-v fuzzy KUS-ideals.
II. The Structure of KUS-algebras:
In this section we include some elementary aspects that are necessary for this paper
Definition 2.1([4]
). Let (X;  ,0) be an algebra with a single binary operation (  ). X is called a KUS-algebra if it satisfies the following identities:
In what follows, let (X;  ,0) be denote a KUS-algebra unless otherwise specified.
For brevity we also call X a KUS-algebra. In X we can define a binary relation (≤ ) by: x ≤ y if and only if y  x = 0 .
Lemma 2.2 ([4]).
In any KUS-algebra (X;  ,0) , the following properties hold: for all x, y, z X; a) x  y = 0 and y  x = 0 imply x = y,
e) x  y and y  z imply x  z , f) x  y ≤ z implies that z  y ≤ x .
Definition 2.3 ([4]).
A nonempty subset I of a KUS-algebra X is called a KUS-ideal of X if it satisfies: for all x , y, z  X, (Ikus 1 ) (0  I) , (Ikus 2 ) (z  y) I and (y  x) I imply (z  x) I.
Definition 2.4([8])
. Let X be a nonempty set , a fuzzy subset μ in X is a function μ : X → [0,1].
Definition 2.5([4]
). Let X be a KUS-algebra and , a fuzzy subset μ in X is called a fuzzy KUS-sub-algebra of X if μ(x  y) ≥ min {μ(x) , μ(y)} , for all x , y  X.
Definition 2.6([4]
). Let X be a KUS-algebra , a fuzzy subset μ in X is called a fuzzy KUS-ideal of X if it satisfies the following conditions: for all x , y, z  X , (Fkus 1 ) μ (0) ≥ μ (x) , (Fkus 2 ) μ (z  x) ≥ min {μ (z  y), μ (y  x)} .
Proposition 2.7([4]
). The intersection of any finite sets of fuzzy KUS-ideals of KUS-algebra X is also a fuzzy KUS-ideal . Definition 2.8( [9] ). Let X be a set and μ be a fuzzy subset of X , for t  [0,1] , the set t 
is said to be the image of μ under f .
Similarly if β is a fuzzy subset of Y , then the fuzzy subset μ = (β о f ) in X ( i.e the fuzzy subset defined by μ (x) = β ( f (x)) for all x  X ) is called the pre-image of β under f .
Theorem 2.12([4]
). An into homomorphic pre-image of a fuzzy KUS-ideal is a fuzzy KUS-ideal .
Theorem 2.13([4]
). An into homomorphic image of a fuzzy KUS-ideal is a fuzzy KUS-ideal .
III.
Interval-valued fuzzy KUS-ideal of KUS-algebra Remark 
3.1([9]
). An interval-valued fuzzy subset (briefly i-v fuzzy subset ) A defined in the set X is given In what follows, let X denote a KUS-algebra unless otherwise specified, we begin with the following definition.    0  1  2  3  0  0  1  2  3  1  1  0  3  2  2  2  3  0  1  3  3  2 Proof. For all x X , we have Ã Proof. By proposition (3.4), we have Ã
Interval-Valued Fuzzy KUS-Ideals in KUS-Algebras
, for every positive integer n, Consider the inequality 
From what was mentioned above we can conclude that A is an i-v fuzzy KUS-ideal of X .
Conversely, suppose that A is an i-v fuzzy KUS-ideal of X . For all x, y, z  X we have [
Hence, we get that Proof.
Suppose x, y, z X  such that (z*y)  A 1  A 2 and (y*x)  A 1  A 2 .
Since A 1 and A 2 are i-v fuzzy KUS-ideals of X, then by the theorem (3.8), we get 
Proof. Assume that A is an i-v fuzzy KUS-ideal of X and let [ 1 ,
In the contrary, suppose that there exist x 0 , y 0 , z 0  X , such that
Therefore min { 1 ,
. which is a contradiction , since
}, for all x , y , z  X. ⌂ Theorem 3.12. Every KUS-ideal of a KUS-algebra X can be realized as an i-v level KUS-ideal of an i-v fuzzy KUS-ideal of X. Proof. Let Y be a KUS-ideal of X and let A be an i-v fuzzy subset on X defined by 
